Azomethine ylides derived from 3,4-dihydropyrrolo[I,2-a]pyrazinium salts undergo 1,3-dipolar cycloaddition reactions lO yield 5,6-dihydrodipyrrolo[I,2-a:2',1'
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The interest of such compounds prompted us to investigate the development of related derivatives.
Initially we directed our attention to bridged bipyrroles and we found that previously reponed, dipyrrolo- 
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At the outset it was envisaged that diverse bridged bipyrrole derivatives could be formed by dipolar cycloaddition of azomethine ylides generated from dihydropyrrolo[1,2-a]pyrazinium, -pyridazinium and _pyrimidinium salts 4 with appropriate dipolarophiles. To our surprise, we found that only one of the six possible isomeric structures 3 required, the 3,4-dihydropirrolo[1,2-a]pyrazine 3a has been reponed, and we focused our attention on it as our initial target.
The staning 3,4-dihydropyrrolo[I,2-a]pyrazine system was prepared either by the method of Flament and COl14 or by an improved altemative developed by US. 15 In our method this compound was prepared from pyrrole according to the scheme 3 in a 42% overall yield (29% in Flament's method, ref.
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The salts 4a and 4b were prepared by N-alkylation of the 3,4-dihydrodipyrrolo[I,2-a]pyrazine 3a
with trimethylsilylmethyl trifluoromethanesulfonate\6 and phenacyl bromidel7 respectively. Both salts were hygroscopic compounds especially 4a and this was used without purification~fter IH-nrnr analysis.
Bridged 2,2' -biazole derivatives Attempts to trap the non-stabilized azomethine ylide generated from 4a by treatrnent with caesium fluoride in dimethoxyethane16 with suitable dipolarophiles failed, with no evidence of formation of the desired cycloadducts. Use of a large excess of dipolarophile, more forcing conditions and different solvents (acetonitrile) and fluoride sources (tetrabutylarnmonium fluoride and silver fluoride)18 also resuIted in failure of the cycloaddition reaction, and funher work with this salt was abandoned.
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A number of different conditions were examined for the cycloaddition reaction of the benzoyl stabilized ylide generated from 4b with acetylenes, and the best resuIts were obtained by using two-phase media. [19] [20] [21] Thus, when the process was performed in dichloromethane/50% aqueous K2C03, the best yields of 5a (48%) and 5b (49%) were obtained due to the lack of ylide decomposition. Struetures of all new eompounds were supported by full spectroseopie data and eombustion analysis.
A eharaeteristie feature in the lH-nmr speetra of salts 4a and 4b is the ehemieal shift of H-l protons whieh resonate as a singlet at 8.84 ppm and 8.50 ppm respeetively. This signal is not present in the eycloadduets and the extent of the eycloaddition reaetion may be monitored eonveniently by lH-nmr analysis on the basis of this signal. The analytieal and 1H-nmr data of the eycloadduets are also eonsistent with the struetures of the 2-thiolate and 2-0late assigned to eompounds 6. The eonversion of 6a into 6b
via the salt 7 is a simple and useful eonfirmation of the struetural feature of these betaines. of tetrabutylammonium hydrogensulfate (TBAS). After the mixture was stirred at room temperature for 30 min, 2-ehloroethylamine hydrochloride (8.2 g, 0.07 mol) was added. The reaetion mixture was refluxed for 24 h. Then, the inorganie solid was filtered off and the solvent was removed under redueed pressure to give erude 1-(2-aminoethyl)pyrrole (6.15 g).
The above produet was refluxed in formie aeid (98%) (45 mI) for 15 h and then eoneentrated under redueed pressure to give a brown residue whieh was dissolved in 100 mi of sodium hydroxide solution (m, 2H) ppm.
-Benzoyl-J-phenyl-5,6-dihydroimidazo[ J ,2-a]pyrrolo[2,l-c]pyrazin-4-ium-2-olate (6b). To a stirred
two-phase mixture comprising a solution of the salt 4b (160 mg, 0.50 mmol) in dry acetonitrile (7 mi) and potassium carbonate (0.19 g, 1.37 mmol), phenylisocyanate (80 mg, 0.67 mmol) was added, and stirring was continued at room temperature for 10 h; then the precipitate was filtered and washed with dichloromethane (3x4 mi). The combined organic phases were dried over magnesium sulfate and evaporated to leave a yellowish oil. Silica gel chromatography of this oil using a 7:3 hexane-ethyl acetate 
-Benzoyl-I-phenyl-2 -methylthio-5,6-dihydroimidazo[ J,2 -a]pyrrolo/2,l-c ]pyrazin-4-ium iodide (7).
To a stirred suspension of the betaine 63 (150 mg, 0.4 mmo!) in dry ethyl acetate (12 mi), methyl iodide (220 mg, 1.55 rnmol) was added, and stirring was continued at room temperature for 48 h. (m, 2H) ppm.
